Background: Multi-sectoral governance of population health is linked to the realization that health is the property of many societal systems. this study aims to contribute knowledge and methods that can strengthen the capacities of municipalities regarding how to work more systematically, knowledge-based and multi-sectoral in promoting health and health equity in the population. Methods: Process evaluation was conducted, applying a mixed-methods research design, combining qualitative and quantitative data collection methods. Results: Processes strengthening systematic and multi-sectoral development, implementation and evaluation of research-based measures to promote health, quality of life, and health equity in, for and with municipalities were revealed. A step-by-step model, that emphasizes the promotion of knowledge-based, systematic, multi-sectoral public health work, as well as joint ownership of local resources, initiatives and policies has been developed. Conclusions: Implementation of systematic, knowledge-based and multi-sectoral governance of public health measures in municipalities demand shared understanding of the challenges, updated overview of the population health and impact factors, anchoring in plans, new skills and methods for selection and implementation of measures, as well as development of trust, ownership, shared ethics and goals among those involved.
Introduction
In the context of current public health challenges across European countries, such as the increase in non-communicable diseases, and the growing social inequalities in health, there is a need for public sector reforms and reorganizations [1] . Over the past decades, international organizations like the World Health Organization (WHO), EU, the Organisation for Economic Cooperation and Development and the World Bank have presented principles for good governance of public health [2] . Highlighted here are the facilitation of mechanisms that foster participation from citizens, high degree of accountability and transparency, and a dedication to reducing poverty and promoting health equity through multi-sectoral governance. Participation is underlined as being particularly important for improving the transparency of decisions and the efficacy of actions, and comprises both awareness of the assets that local people bring to solving complex problems and appreciation of the value and importance of genuine and systematic participation in generating, implementing and reviewing solutions [3, 4] . the emphasis on participatory governance is grounded in the need for a deeper understanding of the social, cultural and economic situation of population groups; especially marginalized groups that, according to studies from across Europe [4] , often are not included in developing policies and public health actions. Engaging target groups in defining problems and designing solutions ensures that policies and actions are people-centered and reflect local needs. In addition, individuals' health and well-being benefit from participating in decisions-making processes that concern their lives [5] .
People's health and well-being is, according to Antonovsky`s theory on salutogenesis [6] , influenced by the social structures in which they live and function. With the increased use of technologies such as networked social media and smart phones, changes have taken place in how governing institutions and citizens interact. this has also paved the way for new ways to develop, implement and evaluate public health initiatives [7] . thus, the state and local governing bodies have assumed new roles in participatory processes and must now act as brokers, catalysts, animators, educators and partners [7] . this calls for updated models prescribing how to engage with new methods on how to engage different actors in the planning, implementation and evaluation of public health initiatives.
the need for multi-sectoral governance of population health is linked to the realization that health is the property of many societal systems. thus, actions should be taken at different levels of government (global, national, regional and local), and across sectors such as education, transport, housing and foodproduction [3, 4, 7] . In norway, the Public Health Act of 2012 [8] has internalized these principles and emphasizes the 'Health in All Policies' (HiAP) approach [2, 7] ; policies in all sectors influence population health, and vice versa. the adoption of knowledge-based strategies, involvement of citizens and stakeholders as well as multi-sectoral governance are recommended in order to achieve international and national objectives for improving population health, quality of life and health equity [2, 9] . In addition, the norwegian Public Health Act [8] encourages county and local municipality governments to move towards a proactive approach that incorporates effective use of scientific and experience-based knowledge when translating their plans into effective actions and adapting them to the social, cultural, economic, and political realities of local populations, groups and settings [10] . However, studies have shown [10] [11] [12] [13] [14] that the implementation of multi-level, multi-sectoral, participatory governance of health demand new skills and changes in the coordination of activities. the present study also reveals the necessity of developing trust, shared ethics and goals among those involved.
Another key concern that has emerged in the field of health policymaking and public health work is how to translate knowledge and evidence into action [11] . Several models have been developed in the context of health promotion, typically addressing how it works (effect) and procedures and processes on how to implement population health initiatives in local communities [9, 15, 16] . Documenting evidence on effects in health promotion and public health is seen as vital because society pays a high cost when interventions that yield the highest health returns are not implemented. Practitioners and politicians also need evidence when justifying decisions and priorities [12] . Allocating evidence of efficacy within the field of health promotion and public health is however challenging since implementation processes do not always correspond with the demands of evidencebased practice.
national guidelines as well as guidelines from the WHO suggest both top-down 'decisions' (macrolevel) and bottom-up 'process perspectives' (microlevel) [13] when translating plans into effective actions [2] . In line with a process perspective [13] , interviews with norwegian county officials, municipal councilors and public health coordinators [10, 14] suggest a need for guidance and specified methods on the implementation of high quality public health work. Reports from norway indicate that the majority of municipalities have not yet established systematic, knowledge-based work anchored in sectors besides health [14] . furthermore, a substantial part of the research on public health governance is devoted to the planning side, while less is known about the process of implementation [17] . this clearly displays a need to strengthen the how-to-do-it models in public health work at the municipal level. Accordingly, this study aims to contribute knowledge and a model that can strengthen the capacities of municipalities regarding how to work more systematically, knowledge-based and multi-sectoral in promoting health and health equity in the population. methods this study was carried out in collaboration between research institutions, county and local municipalities governments, as part of a multi-sectoral research and innovation program; Innovation in Public SectorFrom knowledge to action -From action to knowledge 2012-2016. the county authorities coordinated the program. the program aimed to improve the quality of public health planning and work by developing and testing models and methods for implementation of knowledge-based multi-sectoral public health initiatives in three small to mid-sized municipalities in norway. In order to get an insight into the work methods, each municipality involved developed its own public health initiative. Each municipality established both a multi-sectoral project group and a steering group responsible for facilitating a participatory process for selecting, planning, and implementing a knowledge-based public health measure. Researchers led the evaluation of this process, but with strong participation from the members of all three municipal steering groups. to obtain insights into processes and factors that optimize the effectiveness of public health measurers, data were collected before, during and after the implementation of the selected initiatives in each municipality. formal and informal partnerships and meeting arenas were established in order to ensure strong commitment, openness, transparency in decision-making processes and comprehensive stakeholder engagement during the whole project period. the value of engaging local people in dialog and participation in identifying and solving challenges were significantly emphasized [3] . In order to answer the predefined aims of the process evaluation [18] of the study, a mixed-methods research design [19] was applied, taking advantage of using several means (methods and data sources). the mixed-methods design allowed us to identify possible pathways and unexpected consequences and barriers regarding how to work more systematically, knowledge-based and multi-sectoral in promoting health and health equity in the population.
Participants
the county authorities assisted the researchers in coordinating the research activities, establishing meeting arenas and identifying study participants in all three municipalities included. A selection criterion for this study was multi-sectoral expertise in the field of public health. Participants were selected for individual interviews and focus group discussions. A total of 30 public health leaders, and/or leaders/employees with organizational, plan and policy responsibilities were invited to participate. the sample consisted of 18 men and 12 women. the participants represented the following public departments/agencies: culture, health, school and kindergarten, environment, community planning/structures and inter-municipal council for outdoor activities. Homogeneity and heterogeneity of the study sample were considered [20] . the included participants were homogenous concerning topic expertise. Heterogeneity was achieved by including variation in age, sex, type of work, and sector affiliation.
Data collection and analyses
Document analyses. Document analyses has proven useful within public health research, especially when trying to obtain insight into an activity or approach [21] . Document analyses were conducted at baseline in all three municipalities in order to provide a deeper understanding of barriers and facilitators to the realization of the HiAP approach [2] at the municipal level. Data relating to established HiAP terms covering the scope and scale of municipal strategies, policies, action plans and evidence of governance arrangements were extracted from strategic policy and planning documents as well as from agendas and minutes from projects meetings within the municipalities.
Individual interviews and focus group discussions. focus group discussions and in-depth interviews are particularly vital for exploring opinions, attitudes, experiences, and wishes [20] . the focus group discussions were also used to generate a further insight into topics that emerged from the document analyses. two individual interviews and one focus group discussion consisting of seven participants were conducted at baseline among public health leaders and/or leaders with organizational, plan and policy responsibilities. the 6-month follow-up data were collected by individual interviews of one of the project leaders in order to capture relevant knowledge before the project leader started in another position or was replaced. the 1-year follow-up data were collected in two focus group discussions conducted among nine project group members (five and four participants in each group). In addition, follow-up data were collected in two focus group discussions among the steering group members, with a total of 11 members (7 and 4 members in each of the groups). Semistructured interview guides, with open-ended questions, directed the interviews in order to promote an open discussion related to processes and factors that help optimize the effectiveness of public health measurers and the ability to gather and use relevant evidence of 'what works'. Questions were developed based on the following topics, extracted from the document analyses:
• Anchoring of public health in the municipality's planning system (baseline) • Sources of knowledge, means and context for knowledge sharing (baseline)
• Decisions-making processes; how, where, when and who (baseline and follow up) • Methods, forms and arenas for communication (baseline and follow up) • facilitators and obstacles for participatory processes (baseline and follow up)
Regarding the focus group discussions, questions were asked in an interactive group setting in which participants were free to talk with other group members. the duration of the individual interviews and focus group discussions ranged from 1 to 2 hours. All focus groups had the same moderators, the first and fourth author, who facilitated the discussions through guidance and by encouraging all participants to talk freely. Written information about the study's purpose and how the information would be used, was distributed to the participants prior to the individual interviews and focus group sessions. Additionally, each session started with an oral presentation of the study`s purpose and the way the information would be used. the participants were informed that they were free to participate and could withdraw from the study at any point if they wished. Confidentiality was ensured, as raw data were handled only by the moderator, and demographical data did not identify participants in any way. All interviews were digitally recorded and transcribed verbatim. the transcript was checked for accuracy throughout the process. Additionally, notes were made during the interview sessions and referred to during the analysis. Data analysis was undertaken by the first author, followed by a discussion between the first and co-authors. Raw data were deleted after verbatim transcription.
Observational data. Participatory observation can provide rich data on decision-making, project management processes and communication [18] . Participatory observation was conducted by the research team during the selection and implementation phase of public health measures in the three municipalities by taking part in search conferences (one in each municipality) [22] and at five joint municipal project meetings during the project period. A search conference is a participative planning method that seeks to create a plan for the most desirable future of the participants' society [22] . In line with approaches described as important for accomplishing evidence-based health promotion [23] the search conference methodology involves participation that is aimed at increasing responsibility within the local community. the goal for the search conferences conducted, was to develop knowledgebased public health initiatives, and, by involving local stakeholders, citizens, politicians, administrative staff, non-governmental organizations (ngOs), private and public enterprises, to facilitate stronger, joint ownership of local resources, public health initiatives and policies. the search conference methodology, is also an innovative way to disseminate research results, and discuss implications and implementation with practitioners in the field. the research team took part in implications and implementation discussions with practitioners, as well as took notes during the search conferences and project meetings.
Log -diary. One of the project groups established, with support from the county authorities, an online web system for keeping a log throughout the project period. the log included information about meetings, participants, plans, decisions, and responsibility. the log data gave additional valuable process insight into facilitators and obstacle related to each step of the municipal working process.
Public meetings and social media. the municipal project groups in each of the municipalities administrated formal and informal public meetings, meetings with marginalized groups in the local community, as well as used social media to ensure involvement and development of joint ownership of local resources, public health initiatives and policies in the local communities. the researchers participated in several of the formal and informal meetings in the municipalities. notes were taken systematically during one of the formal meetings in which approximately 25 citizens attended and in several informal meetings.
Analyses. to provide a more in-depth understanding of facilitators and barriers regarding how to work more systematically, knowledge-based and multi-sectoral with promoting health and health equity at a municipal level, a combination of conventional and summative content analysis [21] were applied to analyze baseline and follow-up data. frequency of HiAP terms were counted and the different types of data extracted from interviews, focus group discussions, observations and written texts/documents were all read repeatedly to achieve immersion and obtain a sense of the whole. then, data were read word by word to derive codes by first highlighting the exact words from the text that appeared to capture key thoughts and concepts. Initial codes, were extracted directly from the text, and sorted into categories based on how different codes were related and linked. In addition to the overall analyses of the total process data material, cross-case analyses were performed in order to identify patterns and capture potential local contextual similarities and differences across municipalities [18, 21] . Results from both the thematic cross-case analyses and the overall analysis were checked for accuracy in direct dialog with the project group members and stakeholders in each municipality throughout the whole process. In addition, the researchers presented preliminary results for feedback and discussions for all municipal project members in a working seminar at the end of the project period. Results from these analyses, feedback and discussions gave directions for development of a working model, in close dialog with the project group members and local stakeholders, emphasizing the promotion of knowledge-based, systematic, multisectoral public health work, as well as joint ownership of local resources, initiatives and policies.
Ethics. the norwegian Social Science Data Service approved the study (ref: 44766 / 3 / Lt). All participants were volunteers and gave their informed consent. Confidentiality was emphasized.
results the analysis of baseline and 6-month follow-up data extracted from interviews, focus group discussions, observations and written texts/documents in the three municipalities clarified both the perceived capacities and barriers in the municipalities regarding how to work more systematically, knowledgebased and multi-sectoral in promoting health and health equity in the population. there was a consensus in the written material and among the study participants that more systematic, knowledge-based and multi-sectoral public health work relies on political and community commitment to HiAP and that commitment to HiAP is built on shared understanding of the municipality challenges related to population health. the study participants described shared understanding of the challenges and an updated overview of health status and impact factors on municipality population health, as a precondition for deciding on, and implementing targeted measures that aim to ensure a broad involvement among the parties that holds a role and a responsibility for public health work.
the study participants also emphasized the necessity of cooperation and coherence across government sectors, policy areas, disciplines and levels, and stated that collaboration across sectors, disciplines and levels could be achieved only by putting efforts in anchoring public health in the municipality's planning and control system. Document analyses of plan documents in the respective municipalities show that public health to some degree is anchored in plans, however further elaboration is still needed. these findings were confirmed by the study participants, adding that they, by participating in this study, also became aware of significant differences between the three municipalities regarding stakeholder involvement and how systematically the municipalities worked with the plan and anchoring processes related to public health.
Moreover, the study participants discussed possible sources of knowledge. there was a general agreement that municipalities should identify relevant sources of knowledge, collect and analyze the best available knowledge, which also is, as previously stated by the participants, necessary in order to reach a common understanding of the challenges in the municipality. the best available knowledge should be the foundation for decisions and new initiatives. Additionally, the study participants discussed what type of knowledge should inform the decisions. Here they agreed that our health is affected by factors and conditions from all sectors of society. Accordingly, they argued that the collection of knowledge should not be limited to the health sector, nor should it be limited to knowledge extracted from research. furthermore, they argued that knowledge about both positive and negative factors that influence our health is vital.
the need for engaging several target groups in defining problems and designing solutions was highlighted. this, they argued, would ensure that policies and actions were people-centered and reflected local needs. the written material, observations done in each municipality's project process, as well as the study participants' statements illuminated the significance of facilitating both bottom-up and top-down mechanisms that foster participation from citizens, high degree of accountability and transparency, new arenas for knowledge sharing and a dedication to reducing poverty and promoting health equity through multi-sectoral governance.
Municipal processes that facilitate the development, implementation and evaluation of researchbased measures were further explored by adding 1-year follow-up data to the analyses. Analyses revealed that the study municipalities lacked a systematized feedback loop ensuring that new knowledge from the implemented actions became part of the decision-making, policy and practical solutions in the municipalities. Such a lack limits the possibility for continuous improvement and development of practice, as well as it undermines the requirement for evidence-based, knowledge-based and systematic public health work.
these findings gave direction for developing a working model, capturing the critical steps detected from the data material, on how to initiate, develop, implement and evaluate complex multi-sectoral public health measures in municipalities. the model development was accomplished in close dialog with the project group members and local stakeholders, ensuring that the model responded to the need for guidance and specific methods on how to implement high quality public health work. the model encourages actors to make use of the best available method and knowledge in decision-making, policy and practical solutions. It is designed to enable continuous improvement and development of practical solutions and provide a foundation for restructuring and responding to new challenges.
The Tröndelag model for public health work
The Tröndelag model for public health work (figure 1) is based on key challenges in public health work. It represents a work method that operationalizes the legal requirements on knowledge-based and systematic public health work at the municipal level [8] . the work method is not limited to specific disciplines or sectors, but is possible to apply in different contexts where the aim is to improve practical solutions. The Tröndelag model for public health work involves seven steps for how to collect and apply the best available knowledge in developing targeted measures based on a common understanding, inclusiveness and participation. Decisions are made at each step, providing the basis for the next step. It is necessary to complete one step before taking the next one. this means that none of the seven steps should be by-passed. the model and working method has been developed in close cooperation with all actors involved in the public health work (see actor circle in the model in figure 1 ), ensuring dynamic and continuous learning and improvement through mutual knowledge sharing. the working method is recommended to be integrated into the daily practice of public health work. taken together, these seven steps presented in the model meets legal requirements for knowledgebased, systematic multi-sectoral public health actions. Broad user involvement, is ensured by involving local stakeholders, citizens, politicians, administrative staff, ngOs, private and public enterprises and researchers during the whole selection, implementation and evaluation process. the seven steps are:
1. Societal mission 2. Defining the knowledge base 3. Involving and developing 4. Planning new initiatives 5. Implementing 6. Evaluating 7. turning action into new knowledge
Step 1: Societal mission: It became evident from the analyses that the societal mission and the central framework for public health work, such as national figure 1. the tröndelag model for public health work.
guidelines [24] and the norwegian Public Health Act [8] , were agreed upon as the 'starting point'. this formed the basis on which the steering groups determined the tasks and the roles and responsibilities of parties involved. Citizens, politicians, public administration, voluntary sector (ngOs), corporate sector and research were all described with shared responsibilities. goals and strategies for public health work were described in plans and documents as a 'whole-municipality' responsibility. this was underlined by the study participants and they referred to the requirement in the Public Health Act, which stated that municipalities are required to obtain an overview of health conditions and impact factors through:
• Anchoring, follow up and reporting of public health in accordance with governance plan and systems • Identification and use of strategies, arenas and forms for involvement and participation • Identification and use of strategies, arenas and forms that promote multi-sectoral interaction and knowledge sharing
Step 2: Establishing a knowledge base: knowledgebased and systematic public health work presupposes a compilation of knowledge and evidence. It was a common understanding among the participants that knowledge should be drawn from existing legislation, experience from professionals, policy makers, citizens, businesses, ngOs, local authorities as well as from research, including different types of population data. this knowledge was expected to provide the basis for multi-sectoral collaboration and decision-making processes when it came to selecting, implementing and evaluating relevant measures. thus, Step 2 includes (a) collecting and analysing the best possible data/ evidence available, and (b) establishing a common understanding of the challenges. However, the participants pointed out that as soon as this knowledge has been obtained, a comprehensive analysis of the accumulated knowledge should take place, and this process might be challenging with regards to the competence required.
Step 3: Involve and develop: Based on Step 2, Step 3 moves on to identify and prioritize sustainable local actions that promote health and quality of life, and reduce social inequalities in health. A concrete plan for interventions was developed in each municipality, by use of the participative planning method search conference [20] . this method was experienced by the participants (local stakeholders, citizens, politicians, administrative staff, ngOs, private and public enterprises), as particularly useful for ensuring empowerment and participation in planning and decision-making processes, as well as for setting new policy directions, strategies and actions across sectors, public or private. the study participants evidently stated that those affected by plans and measures should be involved in these processes.
Step 4: Plan for actions: Study participants underlined the importance of building local community ownership and trust, and described it as crucial that the results from the search conference are followed up. the overall responsibility lies with the municipal authorities. Municipal authorities must clarify who will be responsible for the multi-sectoral planning, and see to it that the ideas and plans for initiatives generated at the search conference are further developed and that the selected initiative(s) are implemented. It is vital that potential mutual responsibilities are clarified, and that strategies for participation, anchoring, communication and information are developed.
Step 5: Implementation: During this step the initiatives are implemented. It was emphasized both in the written material that was analyzed, as well as by the participants, that the implementation processes should be described, monitored, and documented. this in order to do adjustments required for eventual changes related to for example budgets, political situation, and need for competences. Participants also addressed the fact that possible repercussions should be considered, as chosen initiatives also might influence other health promoting initiatives.
Step 6: Evaluation: national guidelines [24] underline that sustainable, knowledge-driven public health work requires systematic evaluation. Planning of evaluations has to coincide with the planning of the chosen initiative(s). the study participants pointed to a knowledge gap in municipalities regarding methods for evaluation, and that the municipalities, to a greater extent, should collaborate closer with research partners/other collaborating partners when deciding on appropriate evaluation methods and critical indicators for various types of evaluations (output, outcome, process evaluation, cost-benefit analyses).
Step 7: From action to knowledge: Study participants expressed that the overall goal should be to improve public health practice. Based on sufficient data from evaluations of public health initiatives, municipalities should be able to identify and analyse central experiences from the work undertaken.
new knowledge obtained should be transferred to and influence future public health decisions and policymaking; resulting in a continuous process of improvement in public health work. Identifying and participating at important arenas where such knowledge can be communicated and disseminated is therefore seen as crucial. Here central political, administrative, and academic arenas, as well as other arenas for local stakeholders, enterprises, ngOs, and inhabitants, should be considered.
Discussion
Health promotion has increasingly come into focus on an international, national and local level. On an international level, this study answers to calls both in the Ottawa Charter for Heath Promotion [2] and the Shanghai Declaration on Health Promotion [25] that emphasize the need to develop strategies for health promotion in local settings. the model presented in present study aims at developing systematic ways to develop and implement public health measures, and simultaneously monitor implementation processes in order to secure future use of experiences and knowledge obtained from such processes. therefore, the model presented answers to the goals of the HiAPapproach, as advocated by the Helsinki Statement on HiAP [26] ; to focus on a broad range of conditions that influence health, it emphasizes the need for active involvement from all possible stakeholders and systematic collaboration across sectors throughout the whole process. On a national level, the model suggested operationalizes the requests of the Coordination Reform in norway [24] as well as that of the norwegian Public Health Act [8] . the Coordination Reform [24] demands a new focus on what health promotion is in the context of local communities, and how health promotion specifically could be implemented or facilitated. Adoption of knowledge-based strategies, involvement of citizens and stakeholders as well as multi-sectoral governance have been proposed here in order to achieve international and national intentions for advances in population health, increased quality of life and reduced social inequalities in health. the Public Health Act in norway instructs county and local municipality governments to implement a proactive approach that incorporates effective use of scientific and experience-based evidence [8] .
Considerable parts of the research on public health governance is dedicated to the planning side, while less attention is paid to the process of implementation. guidance and methods on how to implement high quality public health work in municipalities is therefore still limited [17] . Accordingly, this study evaluated the implementation of complex public health initiatives in three municipalities in norway and developed a working model that aims to enable health promoters to work systematically towards broad health goals in specific contexts, while simultaneously documenting their experiences and thereby make them accessible for evaluations and further development. this might strengthen the municipality as both an arena and actor in health promotion and disease prevention in public health. By working on local society governance for public health through coherent systematic actions, study results potentially improve health equity. the social responsibility of municipalities when it comes to public health involves developing communities that promote health and participation and reduce social inequalities in health. It also includes the obligation to provide positive social and environmental conditions and sustainable welfare services [2, 6, 7] . A focus on public health and particularly health promotion in the local community context might benefit society by creating means to promote individual health for all members of society [2, 6, 7] . knowledge transfer is however essential in promoting municipality-driven processes [10] . this study offers a working model for developing and implementing measures at a local level, which systematizes public health work and increases the likelihood that public health measures are incorporated into daily routines, thereby avoiding dependence on personal enthusiasm and knowledge, something that has been pointed out as a major problem within health promotion and HiAP [2] . the model presented enables health promoters to work systematically towards broad health goals in a specific context, while simultaneously systematizing their experiences and thereby making them accessible for evaluations and further development. this might enable practitioners across the public health field to build personal competence regarding how to monitor, evaluate and adapt their own praxis.
Several models on how to work more systematically in promoting health exist already, for instance the Model for Management of Intervention Programme Preparation (MMIPP) [15] and models presented by green et. al., [9] and Raphael [16] . the tröndelag model is similar to these models in emphasizing the necessity of dividing the process into smaller steps, which follow a certain sequence. furthermore, the tröndelag model is similar to these earlier models in acknowledging the importance of effective community participation, the need to analyze carefully local community challenges, formulating a clear goal, plan the actions and conduct evaluations.
However, the tröndelag model differs from earlier models when it comes to ensuring significant bottom-up and top-down mechanisms throughout the whole work process: firstly, it differs from existing models in emphasizing the use of a broader knowledge base, including research evidence, but also professional and lay knowledge throughout the whole process. Secondly, it differs from other models in assigning dedicated roles to various participants during all steps of the work process, and going beyond the health sector to find these (including commercial actors, voluntary associations, ngOs, research institutions, and citizens). thirdly, the tröndelag model provides specific directions on how to obtain feedback loops between 'action' and knowledge to make sure that experiences and knowledge from implemented initiatives inform and improve later decisions. thus, the tröndelag model seeks to contribute to a continuous improvement of public health work and provides specific measure for the active dissemination of results.
Strengthening the capacities of municipalities regarding how to work more systematically, knowledge-based and multi-sectoral in promoting health and health equity in the population, seems highly related to succeeding in engaging comprehensively with all stakeholders. the role of the county authorities in establishing formal and informal partnerships and meeting arenas proved to be essential in this study in order to achieve trust, commitment to and openness during the entire implementation process. Close collaboration between researchers, county and municipal authorities' facilitated ownership to the process and to the development of the working model -all of which might be crucial in ensuring continuous improvement of practice. the model developed, is characterized by its broad user involvement approach, ensuring people-centered actions reflecting local needs. this is in line with previous research showing that individuals' health and well-being benefit from participation in decisions-making processes that concern their lives [3, 6] .
Additionally, the development of public health in local communities ought to be viewed in relation to the general global development. the world is changing rapidly, and increasing globalization causes greater inter-dependence between people, societies and health-related challenges [2, 24] . Subsequently, health must be understood as something more than a one-dimensional and local issue. the conditions for achieving good health depend on social conditions, living conditions and health behavior [2, 25] .
there are limitations to the present study. first, the close cooperation between research and public stakeholders, which brought forth the working model, might have influenced findings, as researchers might have become biased as a result of developing close personal ties and thus loyalty to the study participants and the municipalities during the prolonged involvement with the study. On the other hand, the close cooperation enabled researchers to grasp the lived reality of public health practitioners in the participating municipalities, and thereby, understand both the complex challenges that the practitioners faced in their day-to-day work as well as the solutions they came up with. Moreover, a broad mixed-methods approach was applied, where several types of data (documents, in-depth and focus group interviews, participatory observation, log-diary and public meetings) as well as strategies of analysis were applied. this could increase the risk of ending up with a broad, but shallow analysis, and it might prove challenging when it comes to performing a solid and systematic analyses, since it is difficult to integrate knowledge from the various sources into a coherent, yet well-founded whole. Additionally, an in-depth analysis of fewer sources might have revealed more specific strategies of, for instance the implementation of HiAP into official documents, or how to involve and engage participants. However, it is an explicit aim in mixed-methods research [19] to gather rich data, as different sources of information crave different means of analysis. the balancing between rich data and deep analysis is an integral challenge within mixed-methods research.
Moreover, as all included sources are part of the context (e.g. public documents), and partly, represent common working methods (working meetings, log, public meetings to involve citizens etc.), they represent valid sources of information about the context in which public health measures are indeed developed, planned and implemented. the richness of data does thereby mirror the complexity of the context from which the working model was developed, and is thereby considered an advantage. furthermore, the research group kept a close track of all research activities, in order to ensure systematic approaches, and increase the transparency of the research process.
A strategic sample was selected on the basis that the participants possessed extensive multi-sector knowledge in the area of public health and health promotion. the selection of participants may however have influenced the type of information that emerged. Whether the persons selected were best suited to participate in the interviews and focus group discussions can be questioned. A different group composition might have provided different results. Especially involvement of inhabitants or relevant ngOs (including commercial stakeholders) might have yielded different results. It is also reasonable to assume that a significant focus on multi-sectoral governance and evidence-based knowledge from the local authorities have influenced the discussions. furthermore, although priority was given to the participants' own experiences, the contents of the interview guides might have influenced the nature of the information that emerged. All in all, since the focus of this paper was to develop a working model for knowledge-based public health work, gathering experiences from, and involving public health practitioners seemed beneficial in order to highlight the specific challenges that arise in the context of this work.
Additionally, the fact that the participants in the present study represented different sectors should be viewed as positive, since multi-sectoral expertise in the field of public health is considered an advantage when trying to identify how to work more systematically, knowledge-based and multi-sectoral in promoting health and health equity in the population. Process evaluation helps us to interpret effects and results more precisely while simultaneously offering the opportunity to conduct continuous quality improvement [18] . this is perhaps one of the most important yet overlooked strategies in public health practice when trying to implement plans into effective public health initiatives [18] . In order to improve the validity and reliability of the process evaluation, regular meetings were held between the research group and the multi-sectoral project group, formal collaborating partners and stakeholders to discuss and get feedback on the project's relevance, progress, obstacles and results throughout the project period. the benefits of the working model regarding how to translate knowledge and evidence into targeted actions, are related to the fulfillment of principles of good governance. However, in order to improve the study face validity, a practical user manual for the working model has been developed in close cooperation with the municipalities, covering specified action points. Since the model is not limited to specific disciplines or sectors, but is possible to apply in different contexts where the aim is to improve practical solutions, the target group for the user manual is multi-sectoral. the conditions for achieving good health are however highly dependent of the specific context [3, 4, 24] . It is where people live and work that it is possible to create conditions that promote health, well-being and a sense of belonging. validity and sustainability of the model across municipality contexts and target groups should therefore be further explored.
In conclusion, the model presented in this study encourages actors to make use of the best available methods and knowledge in decision-making, policy and practical solutions. the model also ensures that the possibility for continuous improvement and development of practical solutions and a foundation for restructuring and responding to new challenges is taken care of. this can be achieved by shared understanding of the challenges, updated overviews of population health status and impact factors, efforts on anchoring public health in the municipality's planning system as well as collaboration across sectors, disciplines and levels. In addition, development of trust, ownership, shared ethics and goals among those involved can be ensured by involvement and participation in planning and decision-making processes. this requires new skills and changes in the selection, implementation and evaluation of measures. It is important, though, to keep in mind that best-practice approaches, models, and the evidence available are seen as dynamic and ever changing.
